The year 2014 marked the 40th anniversary of the World Health Organization's (WHO) Expanded Program on Immunization, which was established to ensure equitable access to routine immunization services (1). Since 1974, global coverage with the four core vaccines (Bacille CalmetteGuérin vaccine [BCG; for protection against tuberculosis], diphtheria-tetanus-pertussis [DTP] vaccine, poliovirus vaccine, and measles vaccine) has increased from <5% to ≥85%, and additional vaccines have been added to the recommended schedule. Coverage with the 3rd dose of DTP vaccine (DTP3) by age 12 months is an indicator of immunization program performance because it reflects completion of the basic infant immunization schedule; coverage with other vaccines, including the 3rd dose of poliovirus vaccine (polio3); the 1st dose of measles-containing vaccine (MCV1) is also assessed. Estimated global DTP3 coverage has remained at 84%-86% since 2009, with estimated 2014 coverage at 86%. Estimated global coverage for the 2nd routine dose of measles-containing vaccine (MCV2) was 38% by age 24 months and 56% when older age groups were included, similar to levels reported in 2013 (36% and 55%, respectively). To reach and sustain high immunization coverage in all countries, adequate vaccine stock management and additional opportunities for immunization, such as through routine visits in the second year of life, are integral components to strengthening immunization programs and reducing morbidity and mortality from vaccine preventable diseases.
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Vaccination coverage represents the percentage of persons in a target age group that received a vaccine dose. Administrative coverage is calculated by dividing the number of vaccine doses administered to those in a specified target age group by the estimated target population. Countries report administrative coverage annually to WHO and the United Nations Children's Fund (UNICEF) through the Joint Reporting Form (JRF).* Vaccine stock management information, including availability and supply, is also reported through the JRF. Vaccination coverage surveys estimate vaccination coverage by visiting a representative sample of households with children in a specified target age group to obtain information on vaccination status. WHO and UNICEF derive national coverage estimates through an annual country-by-country review of all available data, including administrative and survey-based coverage. As new data are incorporated, revisions of past coverage estimates (2,3) and updates are published on the WHO and UNICEF websites (4, 5 Figure) .
Additional vaccines are increasingly being introduced into national immunization schedules. By the end of 2014, hepatitis B vaccine was included in the routine immunization schedule in 184 (95%) countries, 96 (49%) of which included a dose administered within 24 hours of birth to prevent perinatal hepatitis B virus transmission. Worldwide (including countries that have not introduced the vaccine) coverage with 3 doses of hepatitis B vaccine in 2014 was 82%, and hepatitis B vaccine birth-dose coverage was 38% (Table 1) . Rubella vaccine has been introduced into the routine immunization schedule in 140 (72%) countries, with an estimated coverage of 46% globally. Coverage with 3 doses of Haemophilus influenzae type b vaccine, which had been introduced in 192 (99%) countries † by 2014, was 56%. By 2014, rotavirus vaccine had been introduced in 74 (38%) countries, and pneumococcal conjugate vaccine (PCV) in 117 (60%) countries. Coverage with the completed rotavirus vaccination series (2 or 3 doses, depending on the vaccine used) was 19% globally, and coverage with 3 doses of PCV was 31%. MCV2 was included in the routine immunization schedule in 154 (79%) countries, with global coverage reaching 56% in 2014. In general, coverage for all vaccines varied greatly by WHO region.
MCV2 and booster doses for DTP and poliovirus vaccine are administered after the first year of life in 163 countries. A total of 159 (82%) countries now have at least one routinely scheduled vaccination during the second year of life. The most common vaccines administered during the second year of life are MCV2 (66 countries), rubella-containing vaccine (69 countries), diphtheria-tetanus-containing boosters (107 countries), and poliovirus vaccine boosters (100 countries) ( Table 2) .
During 2014, a total of 50 (26%) of the 194 WHO countries reported experiencing a national level stockout, or shortage of supply, of at least one vaccine lasting at least 1 month. Overall 110 national stockout events were reported in 2014, with a mean of 2.2 events per country and a maximum of six events per country. DTP-containing vaccine shortages represented 40% of the reported stockout events, followed by BCG (25%), and MCV (14%). At the subnational level, 88% of countries with a national level stockout experienced a district level stockout. In 38 (86%) countries with a district level stockout, the primary cause identified was a national level stockout. Total (worldwide)  91  38  82  86  56  86  19  31  46  85  56  African  84  10  77  77  77  77  30  50  10  73  11  Americas  95  69  88  90  90  90  71  83  92  92  51  Eastern Mediterranean  89  24  83  82  72  82  22  45  42  77  66  European  94  39  82  95  85  95  7  44  94  94  84  South-East Asia  92  29  75  84  30  83  0  0  12  84  59  Western Pacific  97  80  92  96  21  97  1  2  91  97 
Discussion
The Global Vaccine Action Plan, 2011-2020 (GVAP), endorsed by the World Health Assembly in 2012, is a framework to provide more equitable access to vaccines. The plan calls on all countries to reach a target of 90% national coverage for all vaccines and 80% coverage in all districts by 2015, with sustained coverage levels for 3 years by 2020 (6) . The number of children who had not received a 3rd dose of DTP vaccine reached an all-time low of 18.7 million in 2014. However, global DTP3 coverage has remained unchanged at 86% since 2013, with 65 (34%) countries having not yet met the GVAP target of 90% national coverage. In 18% of countries, national DTP3 coverage is <80%. The same six countries (India, Nigeria, Pakistan, Indonesia, Ethiopia, and the Democratic Republic of the Congo) have been home to more than half the world's population of unvaccinated children for the past 19 years. GVAP highlights the need to identify barriers to vaccine delivery and to ensure accountability through annual reporting of actions taken to improve immunization programs for countries experiencing stagnation in coverage.
One key element to addressing the progress toward achieving global vaccination coverage goals is improving vaccine stock management, which is a critical component to ensuring vaccine access. The large proportion of countries experiencing district level stockouts as a result of a national level stockout provides evidence that shortage of vaccines at the national level can affect the supply chain and interrupt immunization services. Improved and timely demand forecasts to the vaccine industry are integral to help secure sufficient supplies of vaccines.
Delivering vaccination services during the second year of life provides an opportunity to fully protect children by providing booster doses, as well as vaccinating children who were missed during the first year of life. These missed opportunities leave children insufficiently protected against vaccine-preventable diseases such as diphtheria, tetanus, pertussis, and measles into adolescence and adulthood. Establishing a routine visit for administering vaccines during the second year of life requires appropriate training of health care workers to implement new policies, ongoing support to ensure adequate reporting 
Summary
What is already known on this topic?
In 1974, the World Health Organization established the Expanded Program on Immunization to ensure that all children have access to routinely recommended vaccines. Since then, global coverage with vaccines to prevent tuberculosis, diphtheria, tetanus, pertussis, poliomyelitis, and measles has increased from <5% to ≥85%, and additional vaccines have been added to the recommended schedule. Coverage with the 3rd dose of diphtheria-tetanus-pertussis vaccine by age 12 months is an indicator of immunization program performance.
What is added by this report?
The number of countries offering vaccination in the second year of life is increasing. However, substantial barriers to improving coverage still remain, including national vaccine stockouts, or shortage of supplies.
What are the implications for public health practice?
Administering vaccines during the second year of life is a critical opportunity to provide catch up vaccinations and allows countries to progress toward a life course immunization strategy. Establishing a routine visit for administering vaccines during the second year of life requires appropriate training of health care workers to implement new policies, ongoing support to ensure adequate reporting practices, and careful communication and social mobilization efforts to inform caregivers of the need for additional vaccines beyond infancy.
practices, and careful communication and social mobilization efforts to inform caregivers of the need for additional vaccines beyond infancy. Countries that already have an established health intervention visit during the second year of life might be better poised to introduce or add vaccines because of the opportunity to synergize between programs while minimizing the burden on health care workers and systems (7) . Strategies that promote vaccination beyond infancy can help create a safety net to improve coverage after service interruptions. Additionally, countries with established health care visits in the second year of life have an opportunity to work more broadly toward a life course vaccination strategy, whereby all persons are protected through routine immunization visits from infancy through adulthood, and important vaccine and health messages are reinforced at each visit.
